Methyl green has frequently been used for histochemical and in vitro demonstration of deoxyribonucleic acid (DNA). It has been reported that this color or staining reaction requires the presence of highly polymeric DNA (1) and that its molecular size influences the extent of the reaction. Thus, as the DNA is broken down by deoxyribonuclease (DNase), there is a corresponding decrease in the binding of the dye (1, 2). The reaction is greatly decreased when applied to DNA which has been broken down by ultraviolet (3) and by x-irradiation (4), by acidification (3), or by heating (1). It has been deduced (5-8) that such treatments cause not only a diminution in length of the twin-helical chain (9) (i.e. degradation) but also a separation of the twin strands (denaturation). It was therefore of interest to determine which of the structural or macromolecular features of the DNA are responsible for the staining reaction and whether degradation or denaturation (or both) lead to the diminished affinity for the dye. Such a study is feasible as it has been shown that the sonic treatment of DNA leads to extensive degradation unaccompanied by denaturation (5, 10-12).
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A solution (0.4 rag. per ml. of 0.2 ~t NaC1) of DNA, prepared from calf thymus by the method of Schwander and Signer (13) , was subjected to sonic vibrations (9 kc. sonic oscillator, Raytheon Mfg. Co., model S102A) and aliquots withdrawn at different exposure times. This permitted the preparation of a graded series of DNA samples varying in weight average sedimentation coefficient from 21.3 to 5.5 S. This corresponds to a range of molecular weights from 6.7 X 106 to * This investigation was supported by funds from the American Cancer Society, National Cancer Institute, United States Public Health Service (Grant CY-3190), and from the Atomic Energy Commission (Contract EAT, (30-1), 910).
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§ Received for publication, June 11, 1958. 1,7 X 105 as calculated using the formula of Doty, McGill, and Rice (11) . Upon acidification to pH 2.7 and alkalinization topH ca. 13, the samples exhibited the hyperchromic shifts expected (14, 15) of undenatured DNA. A detailed description of the DNA samples will be given elsewhere. Identical aliquots of the variously sonicated and unsonicated samples were mixed with methyl green according to the method of Kurnick (16) . After standing at 37 ° for 18 hours, the optical density at 640 m~ (Beckman DU spectrophotometer) was read against the appropriate blank. All of the samples exhibited the same optical density and this indicated an unaltered behavior towards methyl green.
These results suggest that as long as the double helical structure of DNA is intact, the binding of methyl green by the DNA remains the same regardless of chain length within the range explored. When this structure is destroyed, as in the denaturation which is accomplished by heating the unsonicated as well as the sonicated samples at 100°C. for 15 minutes or digesting them with DNase, the DNA exhibits a greatly reduced affinity for the dye.
